An energetic correlation of ab initio and NMR studies of the 3'-gauche effect in 3'-substituted thymidines.
A straightforward correlation of our experimental NMR findings on 3'-substituted thymidine derivatives with that of the ab initio calculations shows that (i) the delta Go298kNRM of N reversible S equilibrium in nucleoside can be predicted from the ab initio calculated delta ES-N obtained from 6-311++G** level of theory; (ii) the substituent-dependent steric and stereoelectronic effects on the bias of the two-state N reversible S equilibrium in nucleosides can also be predicted from the ab initio calculations with sufficiently large basis functions, and (iii) the necessity of mimicking the solvation behaviour of the experimental NMR measurement condition in the ab initio calculations of biomolecules is also emphasized.